
§101.111 Emission limitations.

(a) The mean power of emissions must be attenuated below the mean output power of
the transmitter in accordance with the following schedule:

(1) When using transmissions other than those employing digital modulation
techniques:

(i) On any frequency removed from the assigned frequency by more than 50
percent up to and including 100 percent of the authorized bandwidth: At least 25 decibels;

(ii) On any frequency removed from the assigned frequency by more than 100
percent up to and including 250 percent of the authorized bandwidth: At least 35 decibels;

(iii) On any frequency removed from the assigned frequency by more than
250 percent of the authorized bandwidth: At least 43+10 Lo~ (mean output power in
watts) decibels, or 80 decibels, whichever is the lesser attenuation.

(2) When using transmissions employing digital modulation techniques (see
§101.141(b» in situations not covered in this section:

(i) For operating frequencies below 15 GHz, in any 4 KHz band, the center
frequency of which is removed from the assigned frequency by more than 50 percent up to
and including 250 percent of the authorized bandwidth: As specified by the following
equation but in no event less than 50 deCIbels.

A=35 +0.8(P-50)+ 10 Lo&.JtB. (Attenuation greater than 80 decibels is not required.)

where:

A=Attenuation (in decibels) below the mean output power level.
P=Percent removed from the carrier frequency.
B=Authorized bandwidth in MHz.

(ii) For operating frequencies above 15 GHz, in any 1 MHz band, the center
frequency of which is removed from the assigned frequency by more than 50 percent up to
and including 250 percent of the authorized bandwidth: As specified by the following
equation but in no event less than 11 decibels.
A = 11+0.4(P-50)+10 Log1o.B. (Attenuation greater than 56 decibels is not required.)

:.:.:-:.;.

(iii) In any 4 KHz band, the center frequency of which is removed from the
assigned frequency by more than 250 percent of the authorized bandwidth: At least 43+ 10
Log10 (mean output power in watts) decibels, or 80 decibels, whichever is the lesser
attenuation.
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(3) For Digital Termination System channels used in the Digital Electronic Message
Service (OEMS) operating in the 10,550-10,680 MHz band:

(i) In any 4 KHz band, the center frequency of which is removed from the
edge of the OEMS channel by up to and including 1.125 times the DEMS subchannel
bandwidth: As specified by the following equation may in no event be less than 50+10 logm

~Yo.":.:

N decibels.

A=50+0.0333 (F-O.SB) + 10 10&B N deCIbels

Where:
A=Attenuation (in decibels) below means output power level contained within the OEMS
channel for a given polarization.
B=Bandwidth of DEMS channel (in KHz).
F=Absolute value of the difference between the center frequency of the 4 KHz band
measured and the center frequency of the OEMS channel (in KHz).
N= Number of active subchannels of the given polarization within the OEMS channel.

(ii) In any 4 KHz band within the authorized OEMS band the center
frequency of which is removed from the center frequency of the OEMS channel by more
ffttK tJjg the sum of 50% of the DEMS channel bandwidth plus 1.125 times the subchannel
bandWidth: As specified by the following equation but in no event less than 80 decibels.

A=80+ 1010gB N decibels

(iii) In any 4 KHz band the center frequency of which is outside the
authorized DEMS band: At least 43+ 10 logtt (mean output power in Watts) decibels.

(4) For Digital Termination System channels used in the Digital Electronic
Message Service (DEMS) operating in the 17,700-19,700 MHz band:

(i) In any 4 KHz band, the center frequency of which is removed from the
frequency of the center of the DEMS channel by more than 50 percent of the OEMS
channel bandwidth up to and including 50 percent plus 500 KHz: As specified by the
following equation but in no event be less than 50+ 10 108.m N decibels.

;.;.;.;.;

A=50+0.06 (F-Q.5B)+ 10108:11 N decibels
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Where:
A=Attenuation (in decibels) below means output power level contained within the DEMS
channel for a given polarization.
B=Bandwidth of DEMS channel (in KHz).
F=Absolute value of the difference between the center frequency of the 4 KHz band
measured and the center frequency of the DEMS channel (in KHz).
N= Number of active subchannels of the given polarization within the DEMS channel.

(li) In any 4 KHz band within the authorized DEMS band, the center
frequency of which is removed from the center frequency of the DEMS channel by more
than the sum of 50 percent of the channel bandwidth plus 500 KHz: as specified by the
following equation but in no event less than 80 deCIbels.

A=80+ 10 10&11 N deCIbels
:.;.:.:.:.

(iii) In any 4 KHz band the center frequency of which is outside the
authorized Digital Message Service band:

At least 43+ 10 log. (mean output power in Watts) decibels.
..;.:.:.:.

(5) When using transmissions employing digital modulation techniques on the 900
MHz multiple address frequencies with a 12.5 KHz bandwidth, the power of any emission
must be attenuated below the unmodulated carrier power of the transmitter (P) in
accordance with the following schedule:

(i) On any frequency removed from the center of the authorized bandwidth
by a displacement frequency (fd in KHz) of more than 2.5 KHz up to and including 6.25
KHz: At least 53 10. (fd/2.5) deCIbels;

(li) On any frequency removed from the center of the authorized bandwidth
by a displacement frequency (fd in KHz) of more than 6.25 KHz up to and including 9.5
KHz: At least 103 101m (fd/3.9) decibels;

,.;.:.;.:

(iii) On any frequency removed from the center of the authorized bandwidth
by a displacement frequency (fd in KHz) of more than 9.5 KHz up to and including 15 KHz:
At least 157 10gB (fd/5.3) deCIbels;

(iv) On any frequency removed from the center of the authorized bandwidth
by ~ displac~ment ~equency greater th~n 15 KHz: At least 50 plus 10 10gl.Q(P) or 70
deCIbels, whichever IS the lesser attenuatIon.······

(4) When using transmissions employing digital modulation techniques on the 900
MHz multiple address frequencies with a bandwidth greater than 12.5 KHz, the power of
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any emission must be attenuated below the unmodulated carrier power of the transmitter
(P) in accordance with the following schedule;

(i) On any frequency removed from the center of the authorized bandwidth
by a displacement frequency (fd in KHz) of more than 5 KHz up to and including 10 KHz:
At least 83 logm (fdIS) deCIbels;

,.:....:.:-

(n) On any frequency removed from the center of the authorized bandwidth
by a displacement frequency (fd in KHz) of more than 10 KHz up to and including 250
percent of the authorized bandwidth: At least 116 log. (fd/6.1) deCIbels or SO plus 1010_
(P) or 70 deCIbels, whichever is the lesser attenuatiorir' ':':':':',

(iii) On any frequency removed from the center of the authorized bandwidth
by more that 250 percent of the authorized bandwidth: At least 43 plus 10 logm (output
power in watts) decibels or 80 decibels, whichever is the lesser attenuation.':':':'

(b) When an emission outside of the authorized bandwidth causes harmful interference,
the Commission may, at its discretion, require greater attenuation than specified in
paragraph (a) of this section.

(c) The emission of an unmodulated carrier is prolubited except for test purposes as
required for proper station and system maintenance.

§101.113 Transmitter power limitations.

(a) On any authorized frequency, the average power delivered to an antenna in this
service must be the minimum amount of power necessary to carry out the communications
desired. Application of this principle includes, but is not fI be limited to, requiring a

• :0.>;.....

llcensee who replaces one or more of its antennas with larger antennas to reduce its antenna
input power by an amount appropriate to compensate for the increased primary lobe gain
of the replacement antenna(s). In no event shall the average equivalent isotropically
radiated power (EIRP), as referenced to an isotropic radiator, exceed the values specified
below. In cases of harmful interference, the Commission may, after notice and opportunity
for hearing, order a change in the effective radiated power of this station. Further, the
output power of a transmitter on any authorized frequency in this service may not exceed
the following:
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Maximum aDowabie
Frequency Band (MHz) EIRP HI

Fad Mobile
(dBW) (dBW)

928.0 to 929.0

932.0 to 932.5

932.5 to 935.0

941.0 to 9415

9415 to 944.0

952.0 to 960.0 81
1,850 to 1,990

2,110 to ~I:HI

2,160 to 2,180 (I

2,180 to 2,200

2,450 to 2,500

2,686 to 2,690 m
3,700 to 4,200

5,925 to 6,415 11)

6,415 to 6,515 11)

6,525 to 6,tr75 en
10,550 to 10,680 Ml
10,700 to 11,700

12,200 to~AW

17,700 to 18,600

18,600 to 18,800 m
18,800 to 19,700

21,200 to 23,600 (I

27,500 to 29,500

208445//gw03

+17

+17

+40

+30

+40

~+40

+45

~+45

~+45

+45

+45

+45

+55

+55

+35

+55

~+55

+55

~+5O

.1)
+55

~+35

+55

~+SS

+55
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Frequency Band (MHz)
Malimum aIkJnbIc

EJRP aa

31,000 to 31,300

FIXed
(dBW)

····18

Mobile
(dBW)

····m
38,600 to 40,000 +ss

(1) iQr IAUI&ipII a~~_1 epeRitiliJDli, lee 1101 ~(a)(I)(~ 'Maellllll emai5tireGtiGilAI alltlna iii aut__~ ill till :llSO :1160
MHi: .R~, tlal IA.IIIUIA fMMW iii 60 dlilll allRQtI aIaRR ullitl lila, are pera Qfa lAultiple a~~MIiIi .IIIRllltali9IJ pret.lltiGil
¥"m are autIlGa_~ iii lR_mulR Gar:l "'.UI

(~ nl pgullr ~llpllrl~ tGa tl:ll IAt.AAa iii Iimitl~ tg a~i\1'

(a) 1=IIe 9lUPWI fJ'lIl'''' Qf a IJliUi ~.I'rR A~al aRiDlirRiu8F lRay lIet .g..~ Q,S "''8ttl ,., ~"IQG, 'Ra. "wlpua fl'lIl'''' ef
a IJliUi ~a'rR WII' IRiAlmiUlr IiIUlY 11"1 ••I~ 0 04 mattl per :ISO IC:IIa. 'Rae traDlilAinlr p9Il1l'" i. tlRRl gr tile 'll'8ttl
I"QRI~ iii tl:ll ,.ak .....1",. pgu..' "t tl:ll Imini". lA'aIiur.~at tIM angQatl~ IAlIAAa iApwt fl'lIl'..r n. "plra,iRs p9Il1lllr
Alay A9t 1KGl11iI till aUI\lQl::iaelii~..r lay mQAl tl:laA 10 plFDlAt Qf tlal aUllag_~ pgullF iA _ttl aa aA¥ time

,.;;, ; :•.; ;.;..........•.w .•;< :.:: ;.;w.<w;;: ••••;.;.;::•••;, •••••••••.•••••••::;••••••; .••••>.~);9!•••

(f.)l_l.._t9~.g._.~.§Yl~

(flttgfl!l[)J.!!UBl.W

mf:g:l#jM'mf~'J@8t;.J!mMi
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§101.115 Directional antennas.

(a) Unless otherwise authorized upon specific request by the applicant, each station
authorized under the rules of this part must employ a directional antenna adjusted with the
center of the major lobe of radiation in the horizontal plane directed toward the receiving
station with which it communicates: provided, however, where a station communicates with
more than one point, a multi- or omni-directional antenna may be authorized if necessary.
New Periscope antenna systems will not, under ordinary circumstances, be authorized.

(b) Stations operating below 2500 MHz that are required to use directional antennas
must employ antennas meeting the standards indicated below.
(Maximum beamwidth is for the major lobe of radiation at the half power
points. Suppression is the minimum attenuation required for any secondary
lobe signal and is referenced to the maximum signal in the main lobe.)

Maximum
Frequency range bcamwidth Suppression

(degrees) (dB)

lielQl;l' S1~ )1Ra 110 10

512 to 1000 MHz 20 13

liQO &9~ )g,q I~ U

(c) Fixed stations (other than temporary fixed stations and OEMS nodal stations)
operating at~ II MHz or higher must employ transmitting and receiving antennas
(excluding second receiving antennas for operations such as space diversity) meeting the
appropriate performance Standard A indicated below, except that in areas not subjected to
frequency congestion antennas meeting performance Standard B may be used subject to the
requirements set forth in paragraph (d) of this Section.
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ADteDDa Sbmdards

Minimum radiation suppreuion to angle in degrees
from centerline of main beam in decibels

Frequency (MHz) category - - -- -- -- -- --
Minimum - - - - - - -
IDteDD8
pin S· 10'" ~ 20" 30" 100'" 14()O
(dbi) to to to to to to to

10'" IS· 20" 30" 100'" 14()O 180"

932.5 to 935 A 14.0 D/a 6 11 14 17 20 24

941.5 to 944 B 20.0 D/a 6 10 13 15 20

952 to 960 (8) (9) A 14.0 D/a 6 11 14 17 20 24

B 20.0 D/a 6 10 13 IS 20

1,850 to +puo goo A 5.0 D/a 12 18 22 25 29 33 39

B 8.0 D/a S 18 20 20 25 28 36

3,700 to 4,200 A D/a 36 23 29 33 36 42 SS S5

B nla 36 20 24 28 32 32 32 32

5,925 to 6,425 (5) A nla 38 25 29 33 36 42 55 55

B nla 38 21 15 29 32 35 39 45

5,925 to 6,415 (6) A nla 38 15 29 33 36 42 55 55

B D/a 38 20 24 28 32 3S 36 36

6,525 to 6""S (S) A D/a 38 15 29 33 36 42 SS SS

B D/a 38 21 25 29 32 35 39 45

6,525 lO 6,875 (6) A 1.5 nla 26 29 32 34 38 41 49

B 2.0 nJa 21 15 29 32 35 39 45

10,550 to 10,680 (4) A D/a 38 15 29 33 36 42 55 55

(5) B D/a 38 20 24 28 32 35 35 39
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AnteDD8 StaDdard5

Minimum radiabaa supprasion to anJic in degees
from ccatertiDc of maiD beam in decibels

Frequency (MHz) Category -- - - - - - -
Minimum - - - - - - -
anteDD8
pia S- 10" IS- 7t1' ~ 100" 140"
(dbi) to to to to to to to

10" 15- '1lT" ~ 100" loW 180"

10,550 to 10,680 (6) A 3.4 34 20 24 28 32 35 55 55

B 3.4 34 20 24 28 32 35 35 39

10,565 to 10,615 (7) D/a 360 D/a D/a DIa alB alB alB D/a D/a

10,630 to 10,680 (7) alB alB 34 20 24 28 32 35 36 36

10,700 to 11,700 (5) A D/a 38 25 29 33 36 42 55 55

B D/a 38 20 24 28 32 35 36 36

17,700 to 18,820 A nIa 38 25 29 33 36 42 55 55

B D/a 38 20 24 28 32 35 36 36

18,920 to 19,700 (1) A nla 38 25 29 33 36 42 55 S5

B D/a 38 20 24 28 32 35 36 36

21,200 to 23,600 (to) A D/a 38 25 29 33 36 42 55 55

B nIa 38 20 24 28 32 3S 36 36

31,000 to 31,300 (2) (3) alB 4.0 38 alB D/a D/a alB D/a D/a alB

Above 31,300 A nJa 38 25 29 33 36 42 55 55

B nJa 38 20 24 28 32 35 36 36

(1) DEMS User Station antennas in this bend must meet performance Standard B and have a minimum
antenna gain of 34 dBi. 1be maximum beamwidth requirement does not apply to DEMS User Stations. DEMS Noclal
Stations need not comply with these standards.

(2) The minimum front-to-back ratio must be 38 dBi.

(3) Mobile, except aeronautical mobile, stations need not comply with these standards.

(4) Except for antennas between 140" and 180" authorized or pending on January 1, 1989, in the baDcl10,sSO
to 10,565 MHz for which minimum radiation to suppression to angle (in degrees) from centerline of main beam is 36 decibels.

(5) These antenna standards apply to all point-ta-point stations authorized after June 1, 1997. &isting
licensees and pending applicants on that date are grandfathered and need not comply with these standards.

(6) These antenna standards apply to all point-ta-point stations authorized on or before June 1, 1997.

(7) These antenna standards apply only to DEMS User Stations licensed, in operation, or applied for prior
to July 15, 1993.

(8) Except for Multiple Address System frequencies listed in where omnklirectiooal antennas may be used.
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(9) Antennas UICd at outlying ItatioDs as part of a ceatraI proteetioD alarm system need conform to only the
following 21taDdards: (1) Tbc minimum oo-bcam forward gain must be at least 10 dBi, and (2) the minimum front-to-bact
ratio must be at least 21} dB.

NOTE: Stations must employ an anteana that meets the performance standards for Category A, except that in
areas DOt subject to frequency COD,estiOD, antCDDaS mectins ItaDdards for catesOf")' B may be employed. Note, bowever,
that the Commission may require the UJe of bigh performance aDteDD8S where interference problems can be resolved by the
use of such antennas.
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(d) The Commission IRa,' re'ttiife tile f.,I••••1, ,RBI' Sa BstivHsB sf .1 BerJI
iaeitities, 8t tBe HeeBse,'s eKpeR5e, at ":'!l'; any antenna or
periscope antenna system of a permanent station operating at ~: MHz or high~!
that does not meet performance Standard A specified in paragraph (c) of this Section, I

.., ::upon a showing that said antenna causes
or is e" to""CaUse"mtenercmce to" or "receiVe "interference from) any other authorized or
applied for station whereas a higher performance antenna is not likely to involve such
interference. Antenna performance is expected to meet the standards of paragraph (c) of
this Section for parallel polarization. For cases of potential interference, an antenna will not
be considered to meet Standard A unless the parallel polarization performance for the
discrimination angle involved meets the requirements, even if the cross-polarization
performance controls the interference.

(e) In cases where passive reflectors are employed in conjunction with transmitting
antenna systems, the foregoing paragraphs of this section also will be applicable. However,
in such instances, the center of the major lobe of radiation from the antenna normally must
be directed at the passive reflector, and the center of the major lobe of radiation from the
passive reflector directed toward the receiving station with which it communicates.

(f) Nel:; peAseape 8Rt8M8 systelB5 wjD Be 8titBsrii!ee fer aperatiaR iR pAV'8te
speratisRal fiRe statiSBIi ti'SR a elrtiBeatiaR tAat tBI rasiatisR, ill a Bsrii58BtaI fllaRe, S:eIR
8ft illtiHHRatiBg 8RtlBR8 aRS flAeetar S8IReiRatiaR !BeeB ar HeeeEls tBe 8RteRR8 staRS8r8&
af tBis seetiaR aREI, 8t IseatiaR5 lRere !Btiltiple periseepe 8RkHHHls 8fe eIRpleyeEl, tB8t tile
efa88 eatipling seWleeR peftSS8pe anteRR86 is Stil'l'fesseEi By 8R 8JBeet eEttie1 ta af gt:eBtef
tAaR tAe rasiatieR &\IflpreSliisR lipesiBes ift tAe st&Bsarss fer aRglls B:SIR tile IRam BeaIR sf
149 18(f fer tile p8AiSti18f B8BS BBS 8BteBBB 88tegel}' seleetes. 1ft Be e¥eBt ·»tI1 periseepe
BRteRIi85 Be BtitAari2eEl iIi freEftieRey B8BElS M8reEi lM.B eamm8B eamefS.

(gf.) Periscope antennas used at an electric power facility plant area will be excluded from
the requirements of paragraphs (c) 8REI (e) of this section on a case-by-case basis where
technical considerations __ preclude the use of other types of antenna systems.

(It) In the event harmful interference is caused to the operation of other stations, the
Commission may, after notice and opportunity for hearing, order changes to be made in the
height, orientation, gain and radiation pattern of the antenna system.

§lOl.117 Antenna polarization.§II_ stations operating in the radio services included in this part are
not limited as to the type' "of polarization of the radiated signal, provided, however, that in
the event interference in excess of permissible levels is caused to the operation of other
stations the Commission may, after notice and opportunity for hearing, order the licensee
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t~ change !he pola~ti~nof the radiated si~~. NO::.~h~~~"~~!~~~~.:.:~~~<.~~.;
~t~()';lt.p~or. ~utho~tlon from the ~~o~. 1-I. liftI::,:~:::::::::::::::«,::
. '::::::':::::::;:::::;:::~:';:::::::::::::;'::''':::~:$:-;;:=;::-.•\ ..»»:::-.,-:~ »'';>::;:;:~S.o$;:.::.;~ ..:x:.:.>>>:~ ••;::~::;:..:'..x;;o;.;..,)i., ': '. • :>m:~::..~-..;.~ . .~:-~;x>::.:..;>:.:««:::

§lOl.119

§101.121

§101.123

§101.125

§101.127

§lOl.129

§101.131

§lOl.133

Simultaneous use of common antenna structures.

NO CHANGE.

Marking of antenna structures.

NO CHANGE.

Quiet zones.

NO CHANGE.

Temporary fixed antenna height restrictions.

NO CHANGE.

Topographical data.

NO CHANGE.

Transmitter location.

NO CHANGE.

Transmitter construction and installation.

NO CHANGE.

Umitations on use of transmitters.

(a) Transmitters licensed for operation in Common Carrier services may not be
concurrently licensed or used for non-common carrier communication purposes except in the
Multipoint Distribution Service (See Part 21 of this Chapter). However, mobile units may
be concurrently licensed or used for non-common carrier communication purposes provided
that the transmitter is type-accepted for use in each service.

(b) Private operational fixed _;'~:::.:... ....::::::::::.:: stations authorized in this service
may communicate with associated operationa - ed stations and fixed receivers and with
units of associated stations in the mobile service licensed under Private Radio Service rule
parts. In addition, intercommunication is permitted with other licensed stations and with
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u.s. Government stations in those cases which require cooperation or coordination of
activities or when cooperative use arrangements in accordance with §101.135 are
contemplated; provided, however, that where communication is desired with stations
authorized to operate under the authority of a foreign jurisdiction, prior approval of this
Commission must be obtained; And provided further, That the authority under which such
other stations operate does not prohtbit the intercommunication.

(c) Two or more persons or governmental entities eligIble for private operational fixed
_ licenses may use the same transmitting equipment under the
fOlloWing-reiiDS·~~~dltions:

(1) Each licensee complies with the general operating requirements set out in this
Part.

(2) Each licensee is eligIble for the frequency(ies) on which the facility operates.

(3) Each licensee must have the ability to access the transmitter(s) that it is
authorized to operate under the multiple licensing arrangement.

§101.135 Shared use of radio stations and the offering of private carrier service.

(a) Licensees of Private Operational Fixed _ radio stations may
share the use of their facilities on a non-profit basis or may offer service on a for-profit
private carrier basis, subject to the following conditions and limitations:

(1) Persons or governmental entities licensed to operate radio systems on any of
the private radio frequencies set out in §101.101 may share such systems with, or provide
private carrier service to, any eligIble for licensing under this part, regardless of individual
eligibility restrictions, provided that the communications being carried are permissible under
§101.603.

(2) The licensee must maintain access to and control over all facilities authorized
under its license.

(3) All sharing and private carrier arrangements must be conducted pursuant to
a written agreement to be kept as part of the station records.

(4) The licensee must keep an up-to-date list of system sharers and private carrier
subscribers and the basis of their eligibility under this part. Such records must be kept
current and must be made available upon request for inspection by the Commission.
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§101.137 Interconnection of private operational fixed _microwave stations.

Private operational fixed _ stations may be interconnected with
facilities of common carriers subject to applicable tariffs.

§101.139 Authorization of transmitters.

(a) Except for transmitters used at developmental stations or for fixed point-ta-point
operation pursuant to Subparts H and I, each transmitter must be a type which has been
type accepted by the Commission for use under the applicable rules of this part.

~:=~:~e~~~~~~~"I:~~·t:d 9pef8tl9B must' e o1;;:~~~-~~~:
been either notified or type accepted by the Commission (see Sec. 2.904(d) of this chapter).
Effective March 5, 1984, only grants of notification will be issued for transmitters used
exclusively for fixed point-ta-point operation. Transmitters designed for use in the 31.0 to
31.3 GHz band will be authorized under the notification procedure.

(b) Any manufacturer of a transmitter to be produced for use under the rules of this part
may request type acceptance or notification by following the applicable procedures set forth
in Part 2 of this chapter. Type accepted and notified transmitters are included in the
Commission's Radio Equipment List. Copies of this list are available for inspection at the
Commission's office in Washington, D.C. and at each of its field offices.

(c) Type acceptance or notification for an individual transmitter may also be requested
by an applicant for a station authorization, pursuant to the procedures set forth in Part 2 of
this chapter. An individual transmitter will not normally be included in the Radio
Equipment Ust but will be enumerated on the station authorization.

(d) A transmitter presently shown on an instrument of authorization, which operates on
an assigned frequency in the 890-940 MHz band and has not been type accepted, may
continue to be used by the licensee without type acceptance provided such transmitter
continues otherwise to comply with the applicable rules and regulations of the Commission.

(e) Type acceptance or notification is not required for portable transmitters operating
with peak output power not greater than 250 mW. H operation of such equipment causes
harmful interference the FCC may, at its discretion, require the licensee to take such
corrective action as is necessary to eliminate the interference.

(f) After July 15, 1996, the manufacture (except for export) or importation of equipment
employing digital modulation techniques in the 3700-4200, 5925-6425, 6525-6875,
10,550-10,680 and 10,700-11,700 MHz bands must meet the minimum payload capacity
requirements of §lQl.139. J.IQllll~

;.....:.:.:.:.:.:.:.:.:.:.:.;.;.:.:.;.;.:.:.:-:...
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§101.141 Microwave sigital modulation.

(a) Microwave transmitters employing digital modulation techniques and operating below
~ II. GHz must, with appropriate multiplex equipment, comply with the following
additional requirements:

(1) The bit rate, in bits per second, must be equal to or greater than the
bandwidth specified by the emission designator in Hertz (e.g., to be acceptable, equipment
transmitting at a 20 Mb/s rate must not require a bandwidth of greater than 20 MHz),
except the bandwidth used to calculate the minimum rate may not include any authorized
guard band.

N01E: UBdl DeMmeer 1, 198&; Be IBinHBtlm eit rete will apply te the l+,+QQ 19,7QQ
MH2 8MS. Systems authorized prior to lIIat sate__may install equipment
after that date with no minimum bit rate.

(2) Equipment to be used for voice transmission placed in service, authorized, or
applied for on or before June 1, 1997 in the 2110 to 2130 and 2160 to 2180 MHz bands
must be capable of satisfactory operation within the authorized bandwidth to encode at least
96 voice channels. Equipment placed in service, authorized, or applied for on or before
June 1, 1997 in the 3700-4200, 5925-6425 (30 MHz bandwidth), and 10,700-11,700 MHz (30
and 40 MHz bandwidths) bands must be capable of satisfactory operation within the
authorized bandwidth to encode at least 1152 voice channels. These required loading levels
may be reduced by a factor of lIN provided that N transmitters may be operated
satisfactorily, over the same radio path, within an authorized bandwidth less than, or equal
to, the maximum authorizable bandwidth (e.g., the 1152 channel requirement may be
reduced to 576 if two transmitters can be satisfactorily operated over the same path within
the maximum bandwidth). Where type accepted equipment is designed to operate on the
same frequency in a cross polarized configuration to meet the above capacity requirements,
the Commission will require, at the time additional transmitters are authorized, that both
polarizations of a frequency be used before a new frequency assignment is made, unless a
single transmitter installation was found to be justified by the Commission at the time it
authorized the first transmitter.

(3) The following capacity and loading requirements must be met for equipment
applied for, authorized, and placed in service after June 1, 1997 in the 3700-4200 MHz (4
GHz), 5925-6425 and 6525-6875 MHz (6 GHz), 10,550-10,680 MHz (10 GHz), and
10,700-11,700 MHz (11 GHz) bands:
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NomiDa1 Minimum Minimum
Cbanoel Paylo8d Traffic Loading Typical

Bandwidth C8pecity Paylo8d (. percent of Utili7JItion-
(MHz) (Mbitsls) m payloIId capacity)

0.400 1.54 D/B lOS-I

0.800 3.08 D/B 2 OS-I

1.25 3.08 ala 2ns.l

1.60 6.17 D/B 4 ns.l

2.50 6.17 qJa 4 OS-I

3.75 12.3 ala 8 OS-I

5.0 18.5 ala 12 OS-I

10.0 44.7 SO-- I 0S-3JSTS-l

20.0 89.4 SO-- 2 OSo3/STS-l

30.0 89.4 so-- 2 OSo3/STS-l
(11 GHz)

30.0 134.1 so-- 30So3/STS-l
(6 GHz)

40.0 134.1 SO-- 3 DS-3/STS-l

- OS and STS refer to the number of voice circuits a cbannel can ac:oommodate. 1 OS-1 =24 voice circuits; 2 OS-1 =48;
4 OS-1 =96; 8 OS-I =192; 12 OS-1 =288; 1 OS-3,srs.l =672; 2 OS-3,srs.l =1344; 3 OS-3JSTS-l =2016.

- - This loading requirement must be met within 30 montbs of licensing. If lWO transmitters simultaneously operate on the
same frequency over the same path, the requirement is reduced to 25 percent.
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(4) If a transmitter is authorized to operate in a bandwidth that is not listed in
paragraph (a)(3) of this section, it must meet the minimum payload capacity and traffic
loading requirements of the next largest channel bandwidth listed in the table; '=&u if the
authorized bandwidth is 3.5 MHz, the minimum payload capacity must be 12.3 Mbits/s.

(5) Transmitters canying digital motion video motion material are exempt from
the requirements specified in paragraphs (a)(2) and (a)(3) of this section, provided that at
least 50 percent of the payload is digital video motion material and the minimum bit rate
specified in paragraph (a)(1) is met. In the 6, 10, and 11 GHz bands, concatenation of
multiple contiguous channels is permitted for channels of equal bandwidth on center
frequencies, provided no other channels are available and the minimum payload capacity
requirements are met.

(b) For purposes of compliance with the emission limitation requirements of
§101.111(a)(2) of this part and the requirements of paragraph (a) of this section, digital
modulation techniques are considered as being employed when digital modulation occupies
50 percent or more to the total peak frequency deviation of a transmitted radio frequency
carrier. The total peak frequency deviation will be determined by adding the deviation
produced by the digital modulation signal and the deviation produced by any frequency
division multiplex (FDM) modulation used. The deviation (D) produced by the FDM signal
must be determined in accordance with §2.202(f) of Part 2 of this chapter.

(6) TrallsmiueFS empleytag digital sodlilalioA teebHiEfyes SY6t effestiwly elimiRate
earner sfJikes Br siBgle ft'eEftieRey teRes iR tile BtltfJtlt sigHsI to tile Elegf8e wlliefi 'tW'9t1IEl he
ohtailleEl 'ffltllotlt refJetitive fJatteffls BestiNg iB tlle sigRal.

Ed) Tf&lIsmiUeFS lyfJe seeefJted fer \:Jse '.vitll digital med\:JlatioR prior to NerJelBher 1, 19=74
may eOlltiRtie te he tlseEl ",·,!fie,e atltftori2eEl \:JAlil Deeemher 31, 19+~. l'\fter the latter diMe,
s\:Jeft eEftlifJlBeAt will 110 10Ager he tyfJe aeeefJteEl fer digital 1B0El\:Jlatioll \llIles& it is tyfJe
aeeefJtea fer s\lea \lse sfter 'NO'lemeer 1, 1974.
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(e) Miefarw'8',«e 'r&ll5miMefS elBl'leyiftg sigi"* masHla'iaB 'eehlliCi)Hes ill 'he BaB8s
177QQ 191Q9 MIU IMI' tf8Mmit at Bit Nte, ift hili I'lr IlsaBs €hI's), lCi)YI 'a ar greater, , . . .
tAaB tAl HtAefiMe h&RElwietA ill WIN (I.g., te 81 asslI''&BII, lCi)lliIUBIBt tflHl&BHMIRg at
a ag :Mel's fBte BRl&t Bat flCi)llifl aB MRetil!es sMElvlielil greater tAM :3Q MHe). llHs
sps/Irk &t8flsare is iIlsel'eBeeBt af the eteMa (I'alBfi:eBtiaB) liSee, tfeCi)HeB~ reliSe, af hew
tAe system is saBfigHfee.

• '.IJtIII!.!1!.!J1.JIMII .. ,....... ... ..
1M II.. '"

§101.143 Minimum path lengths fer fixed leagdts. _lUll
(a) The distance between end points of a fixed link in the private operational fixed
seMee1111_and the _UlIIlpoint-to-point_:seMee_
must equal or exceed the value set forth In the table below or the EIKt' must be reduced
in accordance with the equation set forth below.
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Minimum path
Frequency Band (MHz) length (lan)

Below 1,850 nja
1,850 to 7,125 17
10,550 to 13,250 5
Above 17,700 nla

(b) For paths shorter than those specified in the Table, the EIRP IB8f ml not exceed
the value derived from the following equation.

EIRP =39 i 29 legfA,'Bl, d8W

Where:
EIRP=Equivalent isotropic radiated power in dBW.
A=Minimum path length from the Table for the frequency band in kilometers.
B=The actual path length in kilometers.

NOTB: frlitemBtie tfBBsmit pe'Nef eeBtml may ee ased te meet this feEIaifemeBt ap te B
:; d8 iBefeBse iB 81RP.

(c) Upon an appropriate technical showing, applicants and licensees unable to meet the
minimum path length requirement may be granted an exception to these requirements.

§101.145
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§101.147 Frequency assignments. [CONSOLIDATED §§101.605 AND 101.703.
CHANGES NOT SHOWN]

(a) Frequencies in the following bands are available for assignment to fixed radio point-to
point microwave stations.

928.0 - 929.0 MHz /22/
932.0 - 932.5 MHz /22/
9325 - 935 MHz /17/
941.0 - 941.5 MHz /17/ /181
952.0 - 960.0 MHz /22/
1,850 - 1,990 MHz /221
2,110 - 2,130 MHz /11 /3/ n/ /20/
2,130 - 2,150 MHz /22/
2,150 - 2,160 MHz /22/
2,160 - 2,180 MHz /1/ 121/20/ /21/
2,180 - 2,200 MHz /22/
2,450 - 2,500 MHz /22/
2,650 - 2,690 MHz /221
3,700 - 4,200 MHz /81 /14/ /25/
5,925 - 6,425 MHz /6/ /14/ /25/
6,425 - 6,525 MHz /24/
6,525 - 6,875 MHz /14/
10,550 - 10,680 MHz /19/
10,700 - 11,700 MHz /8/ /9/ /19/1251
11,700 - 12,200 MHz /24/
12,200 - 12,500 MHz /22/
12,500 - 12,700 MHz /22/
12,700 - 13,200 MHz /22/
13,200 - 13,250 MHz /4//24/ /25/
14,200 - 14,400 MHz /24/
17,700 - 18,820 MHz /5//10/ /15/
18,820 - 18,920 MHz /22/
18,920 - 19,160 MHz /5/ 10/ /15/
19,160 - 19,260 MHz /22/
19,260 - 19,700 MHz /5/ /10//151
21,200 - 22,000 MHz /4/ 11/ /12/ /13/ /24/ /25/ /26/
22,000 - 23,600 MHz /4/ /11/ /121 /24/ 125/ /261
27,500 - 29,500 MHz 15/
31,000 - 31,300 MHz /16/ /241
38,600 - 40,000 MHz 141
Bands Above 40,000 MHz
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/1/ Frequencies in this band are shared with control and repeater stations in the
Domestic Public Land Mobile Radio Service and with stations in the International Fixed
Public Radiocommunication Services located south of 2S. 30' north latitude in the State of
Florida and U. S. possessions in the Canbbean area. Additionally, the band 2160-2162 MHz
is shared with stations in the Multipoint Distnbution Service.

121 Except upon showing that no alternative frequencies are available, no new
assignments will be made in the band 2160-2162 MHz for stations located within 80.5
kilometers (50 miles) of the coordinates of the cities listed in §21.901(c) of this chapter.

/3/ Television transmission in this band is not authorized and radio frequency channel
widths may not exceed 3.5 MHz.

/4/ Frequencies in this band are shared with fixed and mobile stations licensed in
other services.

/5/ Frequencies in this band are shared with stations in the fixed-satellite service.
/6/ These frequencies are not available for assignment to mobile earth stations.
n/ Frequencies in the band 2110-2120 MHz may be authorized on a case-by-case

basis to Government or non-Government space research earth stations for telecommand
purposes in connection with deep space research.

/8/ This frequency band is shared with station(s) in the Local Television Transmission
Service and, in the U.S. Possessions in the Canbbean area, with stations in the International
Fixed Public Radiocommunications Services.

/9/ The band segments 10.95 - 11.2 and 11.45 - 11.7 GHz are shared with space
stations (space to earth) in the fixed-satellite service.

/10/ This band is co-equally shared with stations in the fixed services under Parts 74,
78 and 101 of the Commission's Rules.

/11/ Frequencies in this band are shared with Government stations.
/121 Assignments to common carriers in this band are normally made in the segments

21.2 - 21.8 GHz and 22.4 - 23.8 GHz and to operational fixed users in the segments 21.8 
22.4 GHz and 23.0 -23.6 GHz. Assignments may be made otherwise only upon a showing
that no interference free frequencies are available in the appropriate band segments.

/13/ Frequencies in this band are shared with stations in the earth exploration satellite
service (space to earth).

/14/ Frequencies in this band are shared with stations in the fixed-satellite and private
operational fixed point-ta-point microwave services.

/15/ Stations licensed as of September 9, 1983 to use frequencies in the 17.7 - 19.7
GHz band may, upon proper application, continue to be authorized for such operation.

/16/ Frequencies in this band are co-equally shared with stations in the Auxiliary
Broadcasting (Part 74), Cable Television Relay (Part 78), Private Operational Fixed Point-ta
Point Microwave (Part 101) and General Mobile Radio (Part 95) Services. Use of this
spectrum for direct delivery of video programs to the general public or multi-channel cable
distribution is not permitted.

/17/ Frequencies in these bands are shared with Government fixed stations and
stations in the Private Operational Fixed Point-ta-Point Microwave Service (Part 101).

/18/ Frequencies in the 942 to 944 MHz band are also shared with broadcast auxiliary
stations (Part 74).
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/19/ Frequencies in this band are shared with stations in the private-operational fixed
point-ta-point microwave service. . . . ...

/20/ New facilities in these bands will be lIcensed only on a secondary basIS. FacilitIes
licensed or applied before January 16, 1992, are permitted to make modifications and minor
extensions and retain their primary status.

/21/ Any authorization of additional stations to use the 2160-2162 MHz band for
Multipoint Distnbution Service applied for after January 16, 1992, will be secondary to use
of the band for emerging technology services.

/22/ Frequencies in these bands are for the exclusive usc of Private Operational Fixed
Point-ta-Point Microwave Service (Part 101).

/23/ Frequencies in these bands are for the exclusive use of Common Carrier Fixed
Point-ta-Point Microwave Service (Part 101).

/24/ Frequencies in these bands are available for assignment to television pickup and
television non-broadcast pickup stations. The maximum power for the local television
transmission service in the 14.2 - 14.4 GHz band is +45 dBW except that operations are not
permitted within 1.5 degrees of the geostationary orbit.

125/ Frequencies in these bands are available for assignment to television STI..
stations.

/26/ Frequency pairs 21.825123.025 GHz, 21.875/23.075 GHz, 21.925/23.125 GHz, and
21.975/23.175 GHz may be authorized for low power, limited coverage, systems subject to
the provisions of paragraph (r) hereof.

Frequencies normally available for assignment in this service are set forth with applicable
limitations in the following tables:

(b) 928 - 960 MHz Multiple address system (MAS) frequencies are available for the point
ta-multipoint transmission of a licensee's products or services, excluding video entertainment
material, to a licensee's customer or for its own internal communications. The paired
frequencies listed in this section are used for twa-way interrogate/response communications
between a master station and remote stations. Each master station operating on these
frequencies is required to serve a minimum of four separate active remote stations.
Ancillary one-way communications on paired frequencies are permitted on a case-by-case
basis. Ancillary communications between interrelated master stations are permitted on a
secondary basis. The normal channel bandwidth assigned will be 12.5 KHz. Upon adequate
justification, however, channels with bandwidths up to 50 KHz may be authorized. Tables
2, 4, and 6 list frequencies with 25 KHz bandwidth channels. When licensed for a larger
bandwidth, the system still is required to use equipment that meets the +/-0.00015 percent
tolerance requirement. (See §101.107). Systems licensed for frequencies in these MAS
bands prior to August 1, 1975, may continue to operate as authorized until June 11, 1996,
at which time they must comply with current MAS operations based on the 12.5 KHz
channelization set forth in this paragraph. Systems licensed between August 1, 1975, and
January 1, 1981, inclusive, are required to comply with the grandfathered 25 KHz standard
bandwidth and channelization requirements set forth in this paragraph. Systems originally
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licensed after January 1, 1981, and on or before May 11, 1988, with bandwidths of 25 KHz
and above, will be grandfathered indefinitely.

(1) General Access Pool: Frequencies listed in this paragraph are available to all
persons eligIble under this Part for use in multiple address radio systems. Except as noted,
however, the frequencies may be used by eligIbles in the Power Radio Service only if the
frequencies in subparagraph (2) of this Section are exhausted in the particular geographic
area. The frequencies are also available for shared use by Part 22 Public Land Mobile
Service users if frequencies listed in Sec. 22.50(g) of this chapter are exhausted in the
particular geographic area. Applications for use of these frequencies under Part 22 are
subject to Part 101 requirements.

Table I-Paired Frequencies (MHz)

(125 KHz bandwidth)

Remote Master
transmit transmit

928.00625 952.00625
928.01875 952.01875
928.03125 952.03125
928.04375 052.04375
928.05625 952.05625
928.06875 952.06875
928.08125 952.08125
928.09375 952.09375
928.10625 952.10625
928.11875 952.11875
928.13125 952.13125
928.14375 952.14375
928.15625 952.15625
928.16875 952.16875
928.18125 952.18125
928.19375 952.19375
928.20625 952.20625
928.21875 952.21875
928.23125 952.23125
928.24375 952.24375
928.25625 952.25625
928.26875 952.26875
928.28125 952.28125
928.29375 952.29375
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928.30625 952.30625
928.31875 952.31875
928.33125 952.33125
928.34375 952.34375

Unpaired Frequencies (MHz)/11

(12.5 KHz bandwidth)

956.25625
956.26875
956.28125
956.29375
956.30625
956.31875

956.33125
956.34375
956.35625
956.36875
956.38125

956.39375
956.40625
956.41875
956.43125
956.44375

111 Available to power eligIbles regardless of whether
frequencies in the power pool are exhausted.

Table 2-Paired Frequencies (MHz)

(25 KHz bandwidth)

Remote Master
transmit transmit

928.0125 952.0125
925.0375 952.0375
928.0625 952.0625
928.0875 952.0875
928.1125 952.1125
928.1375 952.1375
928.1625 952.1625
928.1875 952.1875
928.2125 952.2125
928.2375 952.2375
928.2625 952.2625
928.2875 952.2875
928.3125 952.3125
928.3375 952.3375
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Unpaired frequencies (MHz)I1/

(25 KHz bandwidth)

956.2625
956.2875
956.3125

956.3375
956.3625
956.3875

956.4125
956.4375

/1/ Available to power eligtbles regardless of whether frequencies in the power
pool are exhausted.

(2) Power Pool: Frequencies listed in this paragraph are available to persons
eligible under Sec. 90.63 of this chapter for licensing in the Power Radio Service for use in
multiple address radio systems. After January 1, 1992, the frequencies are also available for
use by general access pool users and Part 22 Public Land Mobile Service users (Sec.
22.501(g) of this chapter) provided frequencies listed in their respective pools are exhausted
in the particular geographic area. Applications for use of these frequencies under Part 22
of this chapter are subject to Part 101 of this chapter requirements.

Table 3-Paired Frequencies (MHz)

(12.5 KHz bandwidth)

Remote Master
transmit transmit

928.35625 952.35625
928.36875 952.36872
928.38125 952.38125
928.39375 952.39375
928.40625 952.40625
928.41875 952.41875
928.43125 952.43125
928.44375 952.44375
928.45625 952.45625
928.46875 952.46875
928.48125 952.48125
928.49375 952.49375
928.50625 952.50625
928.51875 952.51875
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